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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable 
forming an insulating film which is superior 
in adhesivity with group ID nitride 
semiconductor and electrical or optical 
characteristics. 

SOLUTION: This semiconductor device is 
provided with an active region 1 2A. 
composed of GaN based semiconductor 
grown on a substrate 1 1 composed of Si, 
and an insulating oxide film 12B which is 
formed through oxidation of the GaN based 
semiconductor and arranged around the 
active region 1 2A. On the active region 
12A. a gate electrode 13, which makes 
Schottky-contact with the active region 
1 2A and formed so as to stretch on the 
insulating oxide film 12A and has a lead-out 
part 1 3a on the insulating oxide film 1 2B, 
and ohmic electrodes 14, which have 
intervals from both side portions in a gate 
longitudinal side of the gate electrode 1 3, 
are turned into a source electrode and a 
drain electrode. 
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Kfi 1 0 4©?|§mLSPl 0 4 a*V-9-^l8t3iT./i:Ga 
NA^ft^<77rI 1 0 2±(cjfMSn-Ct^/-c«6, 
y-Vmffil 04©3l#tBL8Bl 04ai^^ril 

0 2t©ii»ii'3 ? h+SBatsc^ v-frnmam 

[0 046] — 2f. *«fe^{C^S^t»(BS!H E M 

Tiosi-tzmmiim 1 2 b±©*> 3 y h*mm 1 3 i 

Sttffittl 2A_h©*-5 >^^tSl 4t©H©^)£- 
I2tc,TtJ:^ic. Sm@Stcl0 0V« 

±©ma£BfljntT k-^r^y (nA) *-?-<d 40 

[0 04 7] 03«eti^n©y-h*I*n 0 0 am 
ftmMH EMT<t© FU-/ >mSfe©y- h 

S. Ttt*>"&. ^©^^HMHEMTtCfc^-CB^ 
y-h^l 0 4©?l#tHL/gPl 04atCtU5>J-i- 

m^cJ^Tb-;^* 7^##<bLTi>£c<tai#a> SO 



*3fBJ§ 2 0 0 1 - 2 6 7 5 5 5 
10 

[ o o 4 8 ] c©«t sec. ^mmmmi l cm?>mit-^mm 

HE MTU:, U$*DJV-ftffimHEMT(D£5t l c>f-- b 
H®©3 1 1 IB L S15 1 3 a Kfctt £ >) - **aWJ|6£tt 

[ 0 0 4 9 ] Sfc. $f(^^&5c&-5®{b#8tS!>H E M 
T». J&S^bflSl 2B*5. rStt«J$l 2 AifcSHI 
i£g{b^¥«<* ( G a N ) e<*©^fk{C «fc 9 Jf^5 ht 
?S14«!J3e 1 2 A©JI"J«aPil6^^fc)S 1 2 B 
ta^m^^iCit^D-mU EMTOJ: 5 fc&gSB#Jfcja 
Sn-T. t£t£.t>tp±tj:Z. C©fc». fi£#©HEMT© 
y-F§il0 4H. MAtaHtBttc&ttMtt 10 3© 
ffiNHte" -^tI102 ©±B<h*>e.^-SI5Ha}{c < J: 

-r*si#**#. :«aramt*c!*#&<. soft® 

[0 05 0] &*?. JfciSJ&J&aSJtfcHTU* HEMTK 

$ (ME S FET) ^fp;<^^-7h7>y^$ 
( H B T ) 3?©3frf #tt#iiMg& 7^' -T X T?#*Uf|5]« 

©5?ij*^#-r*. 

[005 1 ] Jlfc. ^SeSte^SgtC^-SHEMTtiS'KtC 

[0 052] JSTF. t«fB©J: -5 (c#^3lifcK<b^l«M 
H E MT©SSjg^ffitCO^rHllB*#ML ttWetaWS* 

[0 05 3] M4 (a) ~04 (c) RO'05 (a) ~ 

05(c> ittmmBmicmzmitftmstH e m t©« 

[0 05 4] 04 (a) CC*rf<fc^C. 

(MB E ) ffi^rfflt>r. S i CfrhftZ. 
W& 1 1 ©±(C, G a N/A 1 G a N©SS©{* 1 2 £0 

/a-rs. ^4$. mmfti2(DmMrmmzim?z>. 

[0 05 5] 04 (b) Sc^fJr^Sc. M*.l£<t 

¥tftmsm& (cvd) axi*MBEs£^*fflt»r»ii 

(*1 2©±«C^M(ct3fc^-CS i *645fiiM 

^©fs. Bf&btcmmwmimicMbx v 

©±©©«©r£tt{i^^^2 0 4M ; 5«^lg2 1 * 
[0 05 6] ^tc. 04 (c) {c^-TJr^tc. 1 

t^fis-c i Bmm&ofmmzir sc ^ciKio, 

1 2 Ct*stt*?§1*fe«jiig( 1 2 A*|^< StirtCCfMtt 
1 2^^bSnT)iSlfeSK'fbMl 2 B^fSTS. 
[0 05 7] yiCtC. 05 (a) {C^i^CC. <$®l&2 
l?r»WS$'&fflO-ri^*-r^Ci(cJ:>). S14MJIS12 



AtmiUL. *©«. 05 (b> jc^-r^K. mm& 

RV l JV^7<a^t. jZ&mmi 2 A©±(C. 
^•n-enT i/A 1 9*8ff 1 4£i§iR 

[0058 ] iXJC. 05 (c) {C^-TJr^tC, MSffiK. 

o-'jv^?^^^ immmi 2 a©±k. & 

iH®MbJgl 2 B±fC:fofcoTj£lO*£<fc'5«C. m«Pd 
/Ti/Au*6«:6y-HSl3 &iS#!lft(Cfl5j&-r 
•&„ C©f£tt. 0^«t,Tl>£c<,>#. rS1<fe^l2A© 

i^R^iagptcy- i s&o'S*- s » 
mmm^jm-n. $e«c i£G?g*6*gM©±t<:. s 
w&igii£0*. mtfT i/Au*wsA 7 in 

[0059] C<D£9tC. ^5US»ffitC«4HEMT 
Si. rS14«tSl 2 A*fi8fiS-rsiii ttfif * 

*cr. IWBOJ:9KJBiltsnfc«e«Wl 2AilBli 
Kf UR 1 2 B 4 ©&^P t&ft1tm®R&Tm&W 1 2 A © 
*t£*3ft4f3:. HEMT©ttfPRFtt(ce«&-CSS4*S© 

[0060H6 itmtK.m^Mim» i 2 ©KSfltia 

fc. JPS*i$5jl 0 0 nm©A 1 Nfrfctt-S^ * 7 t-JB 3 
1. m2ff$}3 Mm©W4GaN^6^-5j5ffil3 2. 
iJW2nm(!)IttA l G a N5*p6£r<E>0 1 3 
3. J¥3#M$2 5 nm©nMA 1 GaN#>6££lfi2|Sil 

03 nan 3 5 cc «fe o fljuxsnr t»*. 

[ 0 0 6 1 ] 0 7 KSMtt 12*900 "C©&5&#Bm 
rf»«m^f«toft:fiS©tti»K'ftRl 2 B©«/?©&M 

«w«ii»tt4wLti>«. H7«cs*-j-j:5k:. mtam 

£ 1 OHfT& 9 t . MJttttft 1 0 0 n melftiHM UfcP 

4i^n<DMAa«tf a 9 tif»»2 o o n 

mi&5. 06K1^TJ:5{C, HEMT©Bil3 3- 

3 5 cmmmtmz o nmr*^, jutKfMB i 2 

B©BU?« 1 0 0 n mfI&-C&ftti+#-C£>*„ 
[ 0 0 6 2 ] a 8 UttMBMUt 1 2 B <DH*£*?M<D 
y-5»*»t©W«***L. J&NkttftRl 2 BOM*** 
8 0 n m«±r *ftlttWtt*MH*tt*«»6ftS C <!: 

#900 -cwti^ctt. 1 NNass©«y8is*?f 

tf. +»4*^«ll*MIt« i C i#»*S. 
[0 06 3] Scfc. IWUl»S£rB«c*»l,»-r. 

[0 064] ;xcc. g«#l±*tfc3iE-rs. 

[0 065] HEMTOiittflRttl 2 AimXmiCJz-y 
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j&fcHsKfcu-ni. &MgscJ:4r§f£«Jgi 2A®Ht 
*W±rifc*. GSS&2 itcs/';3> (s i) *fflt> 

[ 0 0 6 6 ] 09 (a) -09 (c) ti^HJg^SgtC^ 
SHEMTOt-ysSffl* (AES) ^*fiC«t-5a 
«©i3l3^|fiI©/lT©7'n7T ^W*ot, 09 

( a ) ttfi£**g o o •cr i mfflcommzntt^mg 
mz i ?:i»*Lte«©sR^^ata5 «fe»Kit)si 2 b> 

10 *^L. 09 (b) Itmmwmi 00nm©SSM2 1 

( c > ttbbtmv$> ~i Trntemzmz ttuftiftosuMt 

12*^L.-Ct»S. CCt. Syv74>iC*jW^, Ga 

ort^„ 2tc*jw^,K*M- : F-©yD7 

*BSLT^-5o CCt. «tt«1^>7';U©^M*ie©j3|l 
S (nm) Z-Bkt>L. (fMKtettfB (f-?h 9 f- 
20 **fcbt,-Cl>S. 

[ 0 0 6 7 ] 09 ( a ) (C^T J: 9iC. St^gfSPJC*; 

^•c^Mffl«r©«JH* i 2 <ttti. ^ifcjgf 

*&±m>hfete®3 2ic;tvw:wiLxmmmimi 2 
B#ffM£hri>Sc c©ts^©$fe^^fb 
m 1 2 B©)©/1«^ 1 0 0 n mf*5. 
[0 06 8] Sfc. 09 (b) iC^Ti^JC. S i *>6 
&Sft8SI2 1 t^x^snfcrittSIiilU 2AB, «S 

j®2 i©±gu©^b*5iij8J$n.5 4>©©»giii2 1 tm 
teffi®i2At<Dnm<Dm.mt>rj;<, 09 (c)«:*$t-f 

30 5*M©7 , 0 7t W^iit^-Ct. rS^^l 2 A© 

^A^btt-rsfe^SB?©«ig*5*w#3n-cc^ c 435^ 

[0 06 9 ] ^ 1 ] CC^4affl©Huf^C*iW5 

Mm&l 2©^-h*i-VTtgS4*i'UT#a(lg<!:* 

^-^isffitc «fc »j ^wvwtm l tcmmmzmt. 
[0 0 7 0 3 



40 











L4X10 13 


1. 5X10 13 


^ttlt(cm2As) 


741 


766 



^mm<om'^x-^umt\tti< . aes^^c*: 

[0072 ] *fc, *^{c*s^r«. ^iaajs©ffis 
50 ig2 KDm&mb&mttcz. &m®2 iti%±ic^ 
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s-c* ft* ->tc *) . &&&ficimw.w 1 2 a Am&zn 
jg2 1 (omt&ftc&Bmitm 1 2B*ix 5 ,^>^sfit 

[0 0 7 3 3 ^CT\ ^fyS^JStCfcOTtt. S 

ii-5«sj82 i omztcftimzm^tcv x^ns-? 
[ o o 7 4 ] m i o «i^aii^o«iSM2 i tn&mmit 

sc. smmz ittss(cx**>ysti<5*«. mntft: 
is i 2 Bmjc^<t'xy*>y3*iTi»&i»c 

[0075] *^s6^ {ctel ,,-c {Js msmzm 

«!z(Dx.??y{fm&m^xi>J:^. x? 

[0 07 6] &g|@t2 lCc^yrOiflJlifcj&s, 

awbf y n >^>Kfts/ y 3 >i?©» miBMtcjzzimm 
£©x * ?>?mz. mitis y >r*n(*^*^t? 

jgjg?. Wlf/<»7r-F«i (BHF) -C#tiCi<i: 

[0077] (in i (omm&i&o-^tBW) &.t. *m 
mm^murstiihwtm-rh. #^&wtj. 04 (a) 

lcfrrtmm#Bf8JLmt®4 (b) (CTK-r^^RjfMX 
Si©ratc. ffim&l 2<D±ffl*^7Xv<t3*a/cT> 

jc s e>rr ^^xrjaaxs^iftws c <t * 

[ 0 0 7 8 ] 0 1 1 tJrSteSIiS 1 2 A±(cjf$j£i* ftfc* 
-5 v?mm\ 4©3>3f * F>fiJfi£TLM (Tran 
smission Line Method) f£tC J:9 if 

@1 4(Ditl^l 0 0 umtL. S^-5 ?^^gl4 
©raPB 3 &2 m. 4 Mm, 6 umR&8 Mm©4iI9 t 
LXl>2>. Ma«:fc^W©7>*xTMS©*S 

ig££«*>l,Tt,>S. 01 KC^TJ^JC. T>*xr 

— rSttM^tl 2A©W^©^-h«Jn(c(i^*i 
5. —77. rO*? Hg£tli> T>*x 

Tmm*ffiLtcm&te*!&M<Dm-&tkb'<x 3 o %ge 

*^H©iS^rfc6 xlO-'Qcm' iitSOTft 
Jfffcfil*7fi-f#i. T>-txT©fil*)5gC'/cii^{C(i. 3 
xlO-'Qcm' ICZXISMTZ. C*l«. 7>t-7 
iryitc J: o rrStt^ 1 2 A©^®©!^^©^®^ 
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[0079] frfc. ^ggfcWcfcO-CW:. 7>t-7M 

[oo8o] (m2<Dmmmi&) «t, *^©^2© 

[0 08 1 3 012 tt#f£Bj©gi2 ©*56^SgCc^^G 
a N^*^^^c4ol-f S * :/£fii£©ltff®fifj£& 
/Til/ft**. #SIJ&^K&SGaNS¥i§{^g«. 

jsiiasBfc. g a N^^a<**^bsnr^s«s^ 

<bK£«;iTUStt£!t$®£-rS. H12CCm-rJ:^ 
(C. 0Sit«S i C*»e>!S5^x^«©S«4 2©±ffi 

«. * ? -fBffLmm 4otm?v JBi&mm 4 0 pi±© 

So 

[0082 ] mU4 2 ©£S±iCteW 5^ 7 7^ 

4 i tea. ^ 9 •/jf$fiK«JiS4 o o«wwp«c»w6#i** 

20 iift^Ga N^ifl*6ft5fi*4 3 A&B&LZ 

■?Bi$.mi$4 0M<Dmmmat. iii$4 3 A&mtts 

tlXts;Z>&mHtm4 3Bi:. »«IS^{bJS4 3 B©± 

zmmm4 4i«3tm^. 

[0 0 8 3 ] S£*©GaN*^#«gtc4>-o'r« > A 
^fl«4 1 ©^2S|5*5G a NiMiigtt.': ©<£-£« 

a^ti^Wfc/hs t»f y n >em bR«^<E> «t •s$feM)!i4 
30 w) r^tc, tmm4 4iswwtim^. upoaufi*. * 

Hf6^©*ft^)lg4 4 «. 4 4 <b*S^tt*^B 

*hwcc^:*v». GaNm*^*^b$nr>s-5ffiM*6 

SS4 3B©±tCfg)ESntl,^/i:ft, W&42ZT>? 
-fCttCfmir ZVSUZ. fflJH*4 3A-$>»£4 2CC?7 
7i»*iiDfc0. *SiS^4 4*iiO*itxfcOT.5>Ci^|% 

ih-e#s. 

[ o o 8 4 3 m i 3 ra^s^^Ki**'? x^t«as©¥ 
m&mm t ®m<D<y * ^«^©*2@<*^g t icts » & x 

o m m©ti^-©§?- 9 ^©affitm=&gi^-r s t . se* 

©*^*aiO?^li, *5j2 0%©-9">7^{c^*s 
^©mgpXli^-WrtWicSfAOii*. ^^fiSM^S 

±©iisiajaiciHjaiia#£ c -r i » ■& . 

[00 8 5 3 -75. *Hte^{c^5*«(*^g*SB^ 

■tit. 7-f^^4 1 tCteWSfa@j*4 3 ACCi' 
7^^4lTt. Mi'7^BS»tI4 3Bi 
©»S^gfJ^-c±* o -cfc t) . » ^3MiWI4 0 ^©« 
so A«^.6*i?ct». 



4 
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co 0 8 6 ] mi 3 j: 9 <c. xtv-i^mw 
4 1 ©juasBK. g a Nmim&zmitLtcgmmm 

43 A*aWTl»4A:*, * *7 -YT'figiSH 1 ©$I* 1 
0 0 ummmc£vm^LXi>. tl*515 0 umOAP 

«.». *©tt«. *H^SS(c^5^«^S«, xi<7 

4 1 ©H@£/J\$ < U t <f> X f Y ^©^A* 
=£/h3<r-t-5/t«) > — ©S«4 1 (^x^) #>6©¥ 
2gtt^©JRft&£ttr*:r#S. *©±. *6*SM4 4© 

[0 08 7] frte. 43greflUciii>-t:.2. SSS^b® 
4 3 B%*v-7Bl$.im4 0lc£-CBi&LXl,>z>&> m 

1 4 jc^-r j: 5 cc. *<D-mmtbx. mmm<m4 

3 c * ^ -f -fmm* i ©msi5(c?&-5 =t ^ cc&tftcR 

[0 08 8] ^mtMBMlcis^Xte. g«4 2K 

[008 93 «T. H«fe©J: ^(c«)S3nfc^(^I 

eE«a»i6tcoi,>'ciaiH*#M[uac3W6SMHr*. 

[0090]il5 (a)-H5 (c). 016 

( a ) RCflH 16(b) »**S6^«(C^S*#(*iia 

[0 0 9 1] 13 1 5 (a) (Cm-r«fc-5(c, 0JA« 

s^gieii+i' (mbe) af^flio-c. s i ca>e>ft 

5'?xa#;©M4 2 0±IC, GaN/A 1 GaNOl 
JI&4 3 k^Bmh. 30 

[0092] ^k. a 1 5 ( b ) (c^n-r J: ^ cc. g&© 
* -j -TBtsam 4 o tmm&<D?- •? -fBmm* o h± 

©Mfc* £ 5 1 *«W So ^MtgE 

4 1 KB. C V Dt^«m>-CflMH*4 3 A©±KS i 

WfclifiHfctft/Ty vy57^KJ;4/'i?-i>^ 

«4 i*a^«aas2 1 

[009 3] ^K. H 1 5 (c) (C^1"i^(C, Wit* 
4 3A±K(*liM2 l*»J«Uft:**. SS*i^9 0 0 40 

■c©&jR#Hiar i B$rafas©^Mii*^^ 5 c tic ct 

0. iS#4 3 A(C*Jtf * v ^SiS4 1 ©IffllC 
(tUTf S * 9 -f1&&WAA 0 K»JB»4 3 A*i&<b3 ft 

[0 094] C©G«fbfl84 3 B©»J|«IB«. * ■» 

7Bm(®4oo*&^<»m*Bmm (s^tm k 
h7>i?^^^©^f*jR^^fi£-r48lj-c*-,-cfea 
TftoriJ;^. flU tb«WBfiS©3&l*{b*!JS!*?Ttt 

fiWa«r©5W«jfiFSLi». cc^tcij, nr i © jusjis so 
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m<om4 (c) KinUfc<55i!&2 1 ©7&&IH £!§]-© 

[0095 ] Jfcfc. M 1 6 ( a ) K^nT «fc ftgQR 
2 l**«l»*»«,»-CISft*0. HI 6 (b) K 

7nf«fc5K. CVDSf*fflUT?^iMJsE4 0O 

«LSffi©«SiS®4 4?r0fi3cO. -€•©». VWiVite 

*m i >r «tunsi 4 4k»l x mvimic i^^^a 
r-s. 

[00 96] c©J:5tc. 2(£||«6^S8KJ:4i. «g§8 
Yb®4 3 B#GaN^^f**>6&4SB(*4 3 A©K 
^4 2RWIMMt4 4&©«&tttf 
JSC». ^i'7-f^i4 1(Cfci ( >t. 91^4 3 

Ai«SK^4 3BtAiai^b-Cl^fcfe. f£«tK® 
{bM4 3 BKj:oriS4 20^i'7Y^Ki'7i'i' 
4cyi:?7i->*)f^iMiS4 

o ©s»aBX»*©rti»lK * tra-r * c <t £ffljh-c$* 

[0097] fcfc. ^^Sfeffi^Kfe^rtt. ffiSMbBg 
4 3B©^fi!EB#K > «J1(*4 3 A©^^^Y^M1|S4 1 

^«;3>K{b)®x«^';3>^b^©^a 

KJ:SSBf*4 3 A©m«rRS±-C#S**sf4-C*ft«J; 

[0098] a/c. ftffim&mMcy* ? hx,=f>i/ 

K«fc«5ffajS2 l©»**fTfcofc*». tiXDX.*j*>!f 

[ o o 9 9 ] ttc mmzitmi 3B*B!&-?*>mM<t 

Igtt. e?^#HM©ftbOK. GaN^Sg{**>6& 
5»Ifl:4 3A(c»l / tif-ft>'&aAt4i:i{Cct 

[oioo] (03 ommBm) «t. ^bjo03 © 

[01013017 «^8J©03 ©lt)teff^K^-5G 

v v-mte%wmffitfn&&mux^z. mi ncmtJ:'? 

K. Wilts i C^^AjrS'i'x^cS^S 2 0S1 
«. ^^^Ii^5 0t^^^JlS5 0KPSUT 

a»e.wc/<7 KmS0fiSsa«i5 liKKiisnTc* 

[ 0 1 0 2 3 S«5 2 ©^M±K*JW4^ffM^5 
0K«h5>i?** H©t§ttS <h ^ S G a N 

^5 i k«. t»i<*5 3 A*5g?{t3nr^4*&»^b 

lB5 3Bi. 3SJ&^KfbJ15 3B©JiCCff5^3ft/c. ffl 
^.«Ti/Au/*P.^^> K^@5 4idJ^fiX3ft 
•Ct>-5„ ifete. mfriitbX^rj:^i)\ K^S5 4 

«^}BE!c^5OK0SX3ilS^<!: (11^^) <h 
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fBUKc j: -> xmsmtctms ti * c £ wt> ^ * r «>ft 

[0 1 0 3 3 c©J:5CC. ^JteBSgCcCKS^? F8S 
5 4B. G a U?k¥m#fr%rj:Zmm&5 3 A©±CC % 
mmi%»5 3 A«lt3ht45iiMi5 3 BSrfl- 
£3ttTi3W£tt-Cl:>S;fc«>. F?B€b5 4£S«5 
2£©ffi#f4#iS< ft*. C©/ctf>» MX.U. '<?F« 
g5 4©9Yi'#> KXSCCts^-ca^'f F3S5 4A5* 
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* 5 2 *^fy)*i<a-5> C i *KS±r# S„ 

[0 104] im2 ] «S i C*>*>ft.&g«_Bcxfc:5» 
* f + ^flScg L G a N Ji £ 9 * ©8?®** £ <D®m±. 
&VG a NJf©±§B£&{b3-<i fc&fbJI£ffi*©MH* 

[0105] 
[*2] 



t>rmm 


§l3S0^fi(X9.8N/cm 2 ) 




350 




320 


GaN±GDGaNgfcfbf 


1080 




850 


GaN^kSJlCOAl 


830 




920 




900 



[0106] [312 ] GaNJf £Sg«tt#fSl>*a 20 

GaNJt£&'ft3-efcGaNMb@©#t?*£ 
C£*3»*>-5. GaNKfbBtt. £»W©*ft 

<=> -r -> -j a 6 ft t (o&mmt *> &n n » & 

FttSttK. GaN**«{*^e>)&-5S@*5 3 A«rK 
{b3tfTft5i|&&gMb&5 3 B©±CcffJfiS-TSC £#® 
#TW2ft£ftS. 

[0107] ifc, *H*fe^CC*fl,»T«. Sffi5 2 <C 
S i C*ffil>fc*i. -f7T -<Tm(DGaiU&¥mm>b 

t*zmm#53 A*«xf **^*ji.j&gpjtgftg«r* 30 

[0108] fctT. BU^i^Cctii^Sn/c^f^S 
©Ay K^@g|3©Sajt^«:'3t,»-C0ffi4#ML^*5 6 

[ 0 1 0 9 ] m 1 8 (a)-118 (c), 019 

( a ) syi 19(b) it#mmBmncmz>¥mimw 

[0 110] ST. 018 (a) K7jrrj:-5CC. PDA If 
m^xe**^ (MB E ) i^ffll't, S i Ca>6ft 40 
-5SS5 2©±CC. GaN/AlGaNOiI»53A 

[oiin jkk. a i 8 ( b ) (csvr <t ^cc am* 

5 3 AW^ilS^^fiKiS^S FSffiBiifcSB 
J£5 1 £tc BUSTS. feH>-t. ^^fiS6i^5 0«c«. 
CVDj£3P£ffll>-C®;itt;5 3 A©±KS i*»<3ftS& 

Wir'jyy7 7^ g6(C <£ $ -x > i/5r?f ft 5 C £ 
(CJ: 0 . S«5 2©±<Ctett£^?7mSgisS5 0 

&Mm i ^fitrs. so 



[0112] Ale. mi 8 ( c ) fcaVT J: "5 tc. SB* 
5 3 A±&C<SS!H2 1 ?SK#i!Sj9 0 0 

•C©K*#HMT? 1 B^HSS©^®*^ ft -5 C £ tc J: 
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